PSSH. After being vigorously shaken, the mixture was placed on the bench and allowed to phase-separate. After the Au nanoparticles were phase-transferred to the upper toluene solution, the bottom water solution was discarded. Anhydrous sodium sulfate was added to dry the toluene. Then the Au nanoparticles containing toluene solution was centrifuged at 14,000 rpm for 40 min. The pellet was re-dispersed in 2 mL tetrahydrofuran (THF). 500 μL of 1 mg/mL PFO and 50 μL of 1 mg/mL PS-PEG-COOH solution were added to the THF solution containing Au nanoparticles. An additional amount of THF was added to adjust the final volume to 5 mL. The 5-mL mixture was then quickly injected into 10 mL of MilliQ water under vigorous sonication. The THF was removed by blowing Electronic Supplementary Material (ESI) for Nanoscale This journal is © The Royal Society of Chemistry 2012 nitrogen gas into the solution at 90 °C. The THF-free Pdot solution was subsequently sonicated for 1-2 minutes and filtrated through a 0.2-μm cellulose membrane filter.
Purification of Au-NP-Pdot
1.5 mL of 1.5 M sucrose-water solution was added in a centrifuge tube, after which 2 mL of the Au NP-Pdot solution as prepared above was placed on top of the sucrose layer. The centrifuge tube was put into a Beckman Optima TM Max-E Ultracentrifuge machine and spun at 45000 rpm for 45 min. The solution above the sucrose layer was collected and labeled as "pure Pdots". The pellet that formed at the bottom of the sucrose layer was re-dispersed in 2 mL of water with sonication and was labeled as processed in the same way as that for Au nanoparticles. Pdots containing magnetic nanoparticles were separated from pure Pdots by sucrose gradient centrifugation.
6．Streptavidin conjugation to FeO x -NP-Pdots
In a typical conjugation reaction, 80 μL of polyethylene glycol (5% w/v PEG, MW 3350) and 80 μL of HEPES buffer (1M, PH 7.3) were added to 4 mL of Fe 3 O 4 -NP-Pdots solution. Streptavidin (1 mg/mL, 30 μL) was then added to the solution and mixed well.
Next, 80 μL of freshly prepared EDC solution (5 mg/mL in MilliQ water) was added to the solution. The above mixture was magnetically stirred for 4 hr at room temperature.
The resulting Pdot conjugates were concentrated with a (100K MW) spin column and purified with a Bio-Rad Econo-Pac 10DG column (Hercules, CA). After purification, the proper amount of bovine serum albumin (BSA) was added to reach a final concentration of 1% (w/w).
Cell culture
The human cervical cancer cell line (HeLa) and breast cancer cell line (MCF-7) were ordered from American Type Culture Collection (ATCC, Manassas, VA, USA). Cells were cultured at 37 °C in 5% CO 2 in Eagles Minimum Essential Medium supplemented with 10% fetal bovine serum (FBS) and 1% Pen Strep (5000 units/mL penicillin G, 50 μg/mL streptomycin sulfate in 0.85% NaCl). Cells were pre-cultured prior to experiments until confluence was reached. The cells were harvested from the culture flask by briefly rinsing with culture media, followed by incubation with 3 mL of Trypsin-EDTA solution (0.25 % w/v Trypsin, 0.53 mM EDTA) at 37°C for 5 min. After complete detachment,
cells were rinsed, centrifuged, and re-suspended in the culture media. Their concentration was determined by microscopy using a hemacytometer.
Dark field and fluorescence microscopy imaging of Au-NP-PFO Pdots
To image Au-NP-Pdots on a coverslip, a drop of the solution containing Au NP-Pdots was placed on a clear coverslip which was surface modified with microscope was operated in epi-fluorescence mode, a 405-nm laser was used as the excitation light source and a 410-nm dichroic mirror and 460/80 nm bandpass filter were used to filter the fluorescence emission from the Pdots. Both dark-field and fluorescence images were taken with prosilica cameras (GC1380 and GC660, Newburyport, MA).
Cell labeling with FeO x -NP-PFBT Pdots
For labeling a cell-surface marker with IgG conjugates, a million MCF-7 cells in 100-μL labeling buffer (1×PBS, 2 mM EDTA, 1% BSA) were incubated with 0.3 μL of 0.5 mg/mL biotinylated primary anti-human CD326 EpCAM antibody (eBioScience, San Diego, CA) on a rotary shaker in the dark and at room temperature for 30 minutes, followed by a washing step using labeling buffer. Then the cells were incubated with streptavidin-conjugated Pdots in BlockAid TM blocking buffer (Invitrogen, Eugene, OR) for 30 minutes on a shaker in the dark and at room temperature, followed by two washing steps with labeling buffer. Cells were later fixed by dissolving the cell pellet obtained by centrifugation in 500 μL of fixing buffer (1× PBS, 2 mM EDTA, 1% BSA, 1% paraformaldehyde).
Imaging cells labeled with FeO x -NP-PFBT Pdots
A Nikon TE2000 inverted microscope was used for imaging. When the microscope was operated in differential interference contrast (DIC) mode, a numerical aperture (NA) 
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